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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic green body such 
as a green chip where defects cannot be easily generated in 
structure after burning. 

SOLUTION: The ceramic green body (42) has a ceramic green sheet 
(10a) containing a first bonding agent, and a metal film (22) formed 
in a specific pattern on the surface of the ceramic green sheet via a 
bonding layer (24) containing a second bonding agent. When thermal 
decomposition temperature in the first bonding agent is set to T1 ^ 
C, and that in the second one is set to T2*' C. the relation 
expression of T1-T2<20 Is met, and the bonding layer containing the 
second bonding agent is composed by a compound that is not 
changed into carbon in the thermal decomposition process. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic green body such 
as a green chip where defects cannot be easily generated in 
structure after burning. 

SOLUTION: The ceramic green body (42) has a ceramic green 
sheet (10a) containing a first bonding agent, and a metal film (22) 
formed in a specific pattern on the surface of the ceramic green 
sheet via a bonding layer (24) containing a second bonding agent. 
When thermal decomposition temperature in the first bonding agent 
is set to T1°C, and that in the second one is set to T2°C, the 
relation expression of T1-T2<20 is met, and the bonding layer 
containing the second bonding agent is composed by a compound 
that is not changed into carbon in the thermal decomposition 
process. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2,**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] On the front face of the ceramic green sheet containing the 1 st binder, and said ceramic green 
sheet It has the metal membrane formed by the predetermined pattern through the glue line containing the 
2nd binder, the pyrolysis temperature of each of said binder — the 1st ~ binder:Tl degree-C and 2nd 
binder:T — the ceramic Green object characterized by constituting the glue line which satisfies the relational 
expression of Tl-T2<20 and contains said 2nd binder from a compound which does not serve as carbon in a 
pyrolysis process when it considers as 2 degrees C. 

[Claim 2] The ceramic Green object according to claim 1 with which said metal membrane is formed in the 
front face of said ceramic green sheet by adhesive strength 50g or more. 

[Claim 3] The ceramic Green object according to claim 1 or 2 whose content of the 2nd binder in said glue 
line is 50- 100 % of the weight. 

[Claim 4] The ceramic Green object according to claim 1 to 3 whose thickness of said glue line is 0.1-10 
micrometers. 

[Claim 5] The ceramic Green object according to claim 1 to 4 whose content of the 1st binder in said 
ceramic green sheet is 1 - 25 % of the weight. 

[Claim 6] The ceramic Green object according to claim 1 to 5 with which said metal membrane contains 
base metal. 

[Claim 7] A metal membrane is formed in the front face of the ceramic green sheet containing the 1st binder 
by the predetermined pattern through the glue line containing the 2nd binder, the pyrolysis temperature of 
each of said binder — the 1st — binder :T1 degree C and the 2nd, when it considers as binder :T2 degree C 
The process which carries out debinder processing of the component body before baking with which the 
glue line which satisfies the relational expression of Tl-T2<20 and contains said 2nd binder has the ceramic 
Green object which consists of compounds which do not serve as carbon in a pyrolysis process, The 
manufacture approach of ceramic electronic parts of having the process which calcinates the component 
body before baking after said debinder. 

[Claim 8] The manufacture approach of the ceramic electronic parts according to claim 7 characterized by 
performing said debinder processing by the programming rate of 5-300 degrees C/hour, the retention 
temperature of 1 50-400 degrees C, and the holding time of 0.5 - 24 hours. 

[Claim 9] The manufacture approach of ceramic electronic parts according to claim 8 of having fiirther the 
process which cuts said component body before baking before said debinder processing. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a ceramic Green object and the manufacture approach of 

ceramic electronic parts of having used ttiis ceramic Green object. 

[0002] 

[Description of the Prior Art] The stacked type ceramic condenser as an example of ceramic electronic parts 
usually carries out simultaneous baking of the Green chip (front [ baking ] component body) obtained by 
carrying out two or more laminatings of the paste for dielectric layers, and the paste for intemal electrode 
layers by turns, and is manufactured. 

[0003] After xising a dielectric layer paste, forming a ceramic green sheet with a doctor blade method etc. on 
a carrier film as an approach of obtaining the Green chip and printing the paste for intemal electrode layers 
by the predetermined pattern on this, the one layers of exfoliations and the approaches (the sheet method) of 
carrying out the laminating are learned at a time in these. Moreover, after printing two or more pastes for 
dielectric layers, and pastes for intemal electrode layers by turns on a carrier film, for example using screen 
printing, how (print processes) to exfoliate a carrier film is also learned. 

[0004] Since these sheet methods and print processes all form an intemal electrode pattern by printing using 
the paste for intemal electrode layers, the limitation was in the lamination of an intemal electrode with the 
grain size of raw material metal particles, or the thickness of a screen. 

[0005] Then, not using the paste for intemal electrode layers, the approach (replica method) of imprinting on 
the front face of a ceramic green sheet is proposed by making this into an intemal electrode pattern using the 
metal membrane instead formed by the various thin film formation approaches on the carrier film. 
[0006] Since it is difficult, suppose, imprinting the metal membr2ine which does not almost have an adhesive 
property generally on the other hand that the front face of a ceramic green sheet with few contents of a 
binder does not have a defect that a metal membrane is formed in the front face of a ceramic green sheet 
through the glue line. 
[0007] 

[Problem(s) to be Solved by the Invention] Thus, since the stacked type ceramic condenser which calcinates 
the Green chip manufactured by various approaches, and is obtained carried out simultaneous baking of a 
ceramic and tfie metal at the sintering temperature of a ceramic, it might produce stracture defects, such as 
delamination and a crack, inside the capacitor. 

[0008] In addition, producing the stmcture defect inside a capacitor is shown by by disassembling rapidly 
the binder (binder) contained in a ceramic green sheet in debinder down stream processing performed before 
baking in reference: "new KERASU 3 and a stacked type ceramic condenser (Gakkensha)" (refer to 57-58 
pages of these reference). And in order to avoid rapid disassembly of a binder, it is indicated that it is also 
effective to make a progrEimming rate as loose as possible. 

[0009] The object of this invention is offering the manufacture approach of ceramic electronic parts, such as 
ceramic Green objects, such as the Green chip with few possibilities of producing a stracture defect after 
baking, and a stacked type ceramic condenser using this. 
[0010] 

[Means for Solving the Problem] this invention persons found out that the structure defect inside electronic 
parts could be lessened by facing manufacturing ceramic electronic parts, such as a stacked type ceramic 
condenser, using the ceramic Green object which imprints the metal membrane of a predetermined pattern 
on the front face of a ceramic green sheet through a glue line, and is acquired, and constituting the binder 
contained in a ceramic green sheet, and the binder contained in the glue line which intervened between the 
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ceramic green sheet and the metal membrane from specific resin. 

[001 1] Namely, the ceramic Green object concerning this invention On the front face of the ceramic green 
sheet containing the 1st binder, and said ceramic green sheet It has the metal membrane formed by the 
predetermined pattern through the glue line containing the 2nd binder, the pyrolysis temperature of each of 
said binder ~ the 1st — binder:Tl degree-C and 2nd binder :T — when it considers as 2 degrees C, the 
relational expression of Tl-T2<20 is satisfied and the glue line containing said 2nd binder is characterized 
by constituting from a compound which does not serve as carbon in a pyrolysis process. 
[0012] The manufacture approach of the ceramic electronic parts conceming this invention A metal 
membrane is formed in the front face of the ceramic green sheet containing the 1st binder by the 
predetermined pattern through the glue line containing the 2nd binder, the pyrolysis temperature of each of 
said binder — the 1st — binderiTl degree C and the 2nd, when it considers as binder :T2 degree C The 
relational expression of Tl-T2<20 is satisfied and the glue line containing said 2nd binder has the process 
which carries out debinder processing of the component body before baking which has the ceramic Green 
object which consists of compounds which do not serve as carbon in a pyrolysis process, and the process 
which calcinates the component body before baking after said debinder. 

[0013] Using thermogravimetric analysis (TG), in the ambient atmosphere in atmospheric air, pyrolysis 
temperature (Tl, T2) heats [ part / for programming-rate/of 1 0 degrees C ] the 2nd binder component to 600 
degrees C, and means the temperature in the event of weight tuming into initial masses 1 00-0 (zero) in this 
description. As a compoxmd which does not serve as carbon in a pyrolysis process, the organic compound of 
the amount of macromolecules including many unsaturated bonds in the structure (-C=C-) and organic 
compounds other than an aromatic series system are mentioned (-C**C-). 

[0014] Said component body before baking may consist of layered products which may consist of 
monolayers of said ceramic Green object, or are obtained by carrying out the laminating of said ceramic 
Green object with other ceramic Green object and/or other ceramic green sheets that what is necessary is 
just to have said ceramic Green object. When manufacturing laminating ceramic electronic parts, such as a 
stacked type ceramic condenser, said component body before baking consists of said layered products. 
[0015] Preferably, said debinder processing is performed by the programming rate of 5-300 degrees C/hour, 
the retention temperature of 150-400 degrees C, and the holding time of 0.5 - 24 hours. 
[0016] Preferably, it has fijrther the process which cuts said component body before baking before said 
debinder processing. 

[0017] Preferably, said metal membrane is formed in the front face of said ceramic green sheet by adhesive 
strength 50g or more. 

[0018] In this description, on the surface of a metal membrane, an instantaneous adhesive is used for the 
adhesive strength of a metal membrane, and it pastes up lead wire (phi 1 .2mm), is the process which pulls 
only the parts of a bond and a metal membrane for the lead wire concemed by part for speed-of- 
testing:2mm/to a tension tester (trade name: MODEL131 ID, product made from AIKOH ENGINEERING), 
and means the load load at the time of a metal membrane separating from a ceramic green sheet. 
[0019] Preferably, the content of the 2nd binder in said glue line is 50 - 100 % of the weight. 
[0020] Preferably, the thickness of said glue line is 0.1-10 micrometers. 

[0021] Preferably, the content of the 1st binder in said ceramic green sheet is 1 - 25 % of the weight. 
[0022] Preferably, said metal membrane contains base metal. 

[0023] In addition, the ceramic Green object conceming this invention For example, the process which 
contacts the glue line side of the member for a metal membrane imprint by which a metal membrane is 
formed by the predetermined pattem on the surface of a base, and the glue line containing the 2nd binder is 
formed in the front face of said metal membrane to the ceramic green sheet containing the 1st binder. Said 
base is pulled apart from said ceramic green sheet, and it can manufacture by the manufacture approach of 
having the process which imprints the metal membrane of said predetermined pattem through said glue line 
on the front face of said ceramic green sheet. 

[0024] The member for a metal membrane imprint which can be used for manufacture of the ceramic Green 
object conceming this invention can be manufactured by the manufacture approach of having the process 
which forms a metal membrane by the predetermined pattem on the surface of a base, and the process which 
forms the glue line containing the 2nd binder in the front face of said metal membrane. 
[0025] Especially the formation approach of said glue line is not limited, for example, can mention 
approaches, such as electropainting, and a spray painting method, print processes. However, it is desirable to 
form with electropainting from a viewpoint whdch can be formed only in a metal membrane front face. 
[0026] 
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[Function] With the ceramic Green object concerning this invention, the pyrolysis temperature (Tl) of the 
1st binder contained in a ceramic green sheet and the pyrolysis temperature (T2) of the 2nd binder contained 
in a glue line are chosen so that specific relational expression may be satisfied, and the glue line which 
moreover contains the 2nd binder consists of compounds which do not serve as carbon in a pyrolysis 
process. 

[0027] For this reason, even if it carries out debinder processing using this ceramic Green object, there are 
few possibilities that a non lamination may occur between the ceramics and a metal membrane, and there are 
few possibiHties of producing structure defects, such as delamination, inside the ceramic electronic parts 
after baking. Consequently, the ceramic electronic parts manufactured using the ceramic Green object of this 
invention do not cause lowering of various properties, such as an electrical property, a physical property, 
and a durable property. 

[0028] In this invention, since a metal membrane is certainly fixed to the front face of a ceramic green sheet 
by forming said metal membrane in the front face of said ceramic green sheet by adhesive strength 50g or 
more, in case the laminating of the ceramic Green object is carried out, there are few possibilities of 
producing a location gap and peeling of a metal membrane. 

[0029] Therefore, there are few possibilities that short [ which may be produced by location gap of a metal 
membrane / poor ], and the non lamination which may be produced by peeling of a metal membrane may 
occur, consequently the structure defect inside the ceramic electronic parts after baking is prevented. 
[0030] Especially as ceramic electronic parts, it is not limited, for example, a stacked type ceramic 
condenser, a piezoelectric device, a chip inductor, a chip varistor, a chip thermistor, a chip resistor, other 
surface mount (SMD) chip mold electronic parts, etc. are mentioned. 
[0031] 

[Embodiment of the Invention] Hereafter, this invention is explained based on the operation gestalt shown in 
a drawing. The stacked type ceramic condenser concerning this operation gestalt drawing 1 a part A fi-acture 
sectional view. The perspective view of the ceramic Green object used for the manufacture process of a 
capacitor which drawing 2 is shown in the top view of the stacked type ceramic condenser of drawing 1 , 
and shows drawing 3 in drawing 1 and drawing 2 R> 2, The sectional view where drawing 4 meets the IV- 
IV line of drawing 3 , the perspective view of the member for a metal membrane imprint which uses 
drawing 5 for the manufacture process of a ceramic Green object, The sectional view where drawing 6 
meets the VI -VI line of drawing 5 , process drawing in which drawing 7 (A) - drawing 7 (F) show an 
example of the imprint approach of the metal membrane to a ceramic green sheet, drawing 8 (A), and 
drawing 8 (B) are the perspective views of the ceramic Green object used for the manufacture process of the 
capacitor shown in drawing 1 and drawing 2 . 

[0032] Suppose that the configuration of the stacked type ceramic condenser as an example of ceramic 
electronic parts, the configuration of the ceramic Green object used for manufacture of said stacked type 
ceramic condenser and its manufacture approach, and the manufacture approach of the stacked type ceramic 
condenser using said ceramic Green object are explained in this order with this operation gestalt. 
[0033] As shown in stacked type ceramic condenser drawing 1 and drawing 2 , the stacked type ceramic 
condenser 2 concerning this operation gestalt has a capacitor element pack 4, the 1st terminal electrode 6, 
and the 2nd terminal electrode 8. A capacitor element pack 4 has a dielectric layer 10, the 1st intemal 
electrode layer 12, and the 2nd intemal electrode layer 14, and has the multilayer structure to which the 
laminating of the 1st intemal electrode layer 12 and the 2nd intemal electrode layer 14 has been carried out 
by turns between dielectric layers 10. The end of each 1st intemal electrode layer 12 is electrically 
connected to the inside of the 1st terminal electrode 6 currently formed in the outside of 1st edge 4a of a 
capacitor element pack 4. Moreover, the end of each 2nd intemal electrode layer 14 is electrically connected 
to the inside of the 2nd terminal electrode 8 currently formed in the outside of 2nd edge 4b of a capacitor 
element pack 4. 

[0034] With this operation gestalt, although the intemal electrode layers 12 and 14 imprint a metal 
membrane 22 ( drawing 3 - 4 reference) to a ceramic green sheet, and are formed and it is constituted by the 
same construction material as a metal membrane 22, the thickness becomes thicker than a metal membrane 
22 by the horizontal contraction by baking. 

[0035] Especially the construction material of a dielectric layer 10 is not limited, for example, consists of 
dielectric materials, such as titanic-acid calcium, strontium titanate, and/or barium titfinate. Although 
especially the thickness of each dielectric layer 10 is not limited, its several micrometers - himdreds of 
micrometers thing is common. 

[0036] Although especially the construction material of the terminal electrodes 6 and 8 is not limited, either, 
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although copper, a copper alloy, nickel, a nickel alloy, etc. are used, silver, silver, the alloy of palladium, 
etc. can usually be used. Although especially the thickness of the terminal electrodes 6 and 8 is not limited, 
either, it is usually about 10-50 micrometers. 

[0037] What is necessary is just to determine suitably the configuration and size of a stacked type ceramic 
condenser 2 according to the object or an application. When a stacked type ceramic condenser 2 is a 
rectangular parallelepiped configuration, it is usually vertical (0.6-5.6mm, preferably 0.6-3.2mm) x 
horizontal (0.3-5. Onnm, preferably 0.3-1. 6mm) x thickness (0.3-1. 9nmi, preferably 0.3-L6mm) extent. 
[0038] The ceramic Green object used for manufacture of the stacked type ceramic condenser 2 concerning 
a ceramic Green **** operation gestalt is explained. 

[0039] As shown in drawing 3 and drawing 4 , the ceramic Green object 42 concerning this operation gestalt 
has ceramic green sheet 1 Oa. The metal membrane 22 of a predetermined pattem is formed in the iBront face 
of ceramic green sheet 10a through the glue line 24. 

[0040] Ceramic green sheet 10a contains the 1st binder and dielectric materials. 

[0041] As the 1st binder, you may be organic solvent soluble or may be a water soluble or soluble [ water- 
alcoholic ]. As an organic solvent soluble binder, ethyl cellulose, a polyvinyl butyral, acrylic resin, etc. are 
mentioned, for example. As a binder a water soluble or soluble [ water-alcoholic ], polyvinyl alcohol, 
methyl cellulose, hydroxyethyl cellulose, water-soluble acrylic resin, etc. are mentioned, for example. 
[0042] When pyrolysis temperature of the 1st binder is set to Tl (degree C), Tl [ 600 degrees C or less ] is 
500 degrees C or less more preferably. In addition, the minimum of Tl is 200 degrees C preferably. The 
measuring method of pyrolysis temperature is as having mentioned above. 

[0043] The content to ceramic green sheet 10a of the 1st binder is 5 - 12.5 % of the weight more preferably 
one to 25% of the weight. 

[0044] As dielectric materials, it is suitably chosen fi"om the various compounds used as a multiple oxide or 
an oxide, for example, a carbonate, a nitrate, a hydroxide, an organometallic compound, etc., and it can mix 
suitably and can use. 

[0045] The content to ceramic green sheet 10a of dielectric materials is 80 - 95 % of the weight more 
preferably 70 to 99% of the weight. 

[0046] 0.5-30 micrometers of thickness of ceramic green sheet 10a are 0.5-10 micrometers more preferably. 
[0047] Although especially the presentation of a metal membrane 22 is not limited, its metals or these 
alloys, such as Ag, Cu, Pd, and nickel, are desirable. When forming a metal membrane 22 by electroplating 
and electroless deposition, elements, such as P, B, S, and C, may be contained fiirther. 0.1-5 micrometers of 
thickness Dl (refer to drawing 4 ) of a metal membrane 22 are about 0.1-1.5 micrometers more preferably. 
The metal membrane 22 may consist of two or more layers fi-om which you may constitute fi^om a single 
layer, or two or more presentations differ. 
[0048] A glue line 24 contains the 2nd binder. 

[0049] The glue line 24 containing the 2nd binder is constituted fi-om this invention by the compound which 
does not serve as carbon in a pyrolysis process. If the glue line 24 containing the 2nd binder consists of 
compounds which serve as carbon in a pyrolysis process, a non lamination will occur between a metal 
membrane 22 and ceramic green sheet 10a with this carbon, consequently the structure defect inside a 
capacitor will arise after baking. 

[0050] As a compound which does not serve as carbon in a pyrolysis process, the organic compoxmd of the 
amount of macromolecules including many imsaturated bonds in the structure (-C=C-) and organic 
compounds other than an aromatic series system are mentioned, for example (-C**C-). As such a 
compound, although water soluble, such as organic solvent soluble; methyl cellulose, such as ethyl cellulose 
and a polyvinyl butyral, and hydroxyethyl cellulose, or water-alcoholic soluble; is mentioned, especially if 
the range of this invention is filled, it will not be limited, for example. 

[0051] When pyrolysis temperature of the 2nd binder is set to T2 (degree C), T2 [ less than 600-degree C ] 
is 500 degrees C or less more preferably. In addition, the minimum of T2 is 200 degrees C preferably. The 
meeisuring method of pyrolysis temperature is as having mentioned above. 

[0052] The content to the glue line 24 of the 2nd binder is 67- 100 % of the weight more preferably 50 to 
100% of the weight. 

[0053] The additive of a plasticizer and others may be contained in the glue line 24. It becomes possible to 
adjust the adhesive strength of the metal membrane 22 to ceramic green sheet 1 Oa by making especially a 
plasticizer contain. As a plasticizer, phthalic ester, ethanolamine, etc. are mentioned, for ex2imple. The 
content to the glue line 24 of an additive is about 0 - 50 % of the weight preferably, 
[0054] A glue line 24 is thin to a metal membrane 22 and equivalent extent, and its uniform thing is 
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desirable. 0.1-10 micrometers of concrete thickness D2 (refer to drawing 4 ) are 0.1-1 micrometer more 
preferably. 

[0055] The pyrolysis temperature Tl of the 1st binder of the above and the pyrolysis temperature T2 of the 
2nd binder of the above are satisfied with this invention of the relational expression of Tl-T2<20. By 
satisfying such relational expression, a non lamination does not occur between ceramic green sheet 10a and 
a metal membrane 22, but a possibility of producing structure defects, such as delamination, inside the 
capacitor after baking decreases. 

[0056] In this invention, the 1st binder of the above and the 2nd binder are chosen so that a metal membrane 
22 may form 50g or more by adhesive strength 60g or more more preferably to ceramic green sheet 10a 
throu^ a glue line 24. A metal membrane 22 cannot certainly fix that adhesive strength is less than 50g to 
the front face of a ceramic green sheet, but in case the laminating of the ceramic Green object is carried out, 
a location gap and peeling of a metal membrane 22 may arise. There is a possibility of producing short 
[ poor ] by location gap of a metal membrane 22, and there is a possibility of producing a non lamination by 
peeling of a metal membrane 22. 

[0057] An example of the manufacture approach of the ceramic Green object 42 concerning the manufacture 
approach book operation gestalt of a ceramic Green object is explained. 

[0058] The ceramic Green object 42 shown in drawing 3 and drawing 4 can be manufactured as follows 
using the member 30 for a metal membrane imprint shown in drawing 5 and drawing 6 , and ceramic green 
sheet 10a shown in drawing 7 (E). 

[0059] As shown in drawing 5 and drawing 6 , the member 30 for a metal membrane imprint conceming this 
operation gestalt has a base 20. The pattemized metal membrane 22 is formed in the front face of a base 20. 
The glue line 24 is formed in the front face of a metal membrane 22. 

[0060] Although any of insulating bases, such as conductive bases, such as a metal plate and a metallic foil, 
polyethylene terephthalate, and polypropylene, or the compound base which formed or laminated the 
conductive thin film on the front face of an insulating base so that it might not exfoliate substantially are 
sufficient as a b£ise 20, with this operation gestalt, the conductive base is used for it and it has carried out 
pre-insulation of the tooth back. In addition, as compared with the thickness of the metal membrane to form, 
the fully small thing of the surface roughness of a beise 20 is desirable. What is necessary is just to set 
thickness of a base 20 to about 10-100 micrometers. 

[0061] The presentation of a metal membrane 22, thickness, etc. are as having mentioned above. It is as 
having mentioned above the presentation of a glue line 24, thickness, etc. 

[0062] The member 30 for a metal membrane imprint conceming this operation gestalt is manufactured 
through the following processes. 

[0063] First, as shown, for example in drawing 7 (A), the plating resist layer 60 which has the opening 62 of 
a desired pattern configuration is formed in the front face of a base 20. Although the formation approach of 
the plating resist layer 60 may use print processes, such as screen printing, it may stick a photosensitive dry 
film on the front face of a base 20, and may form it using the FOTORISO graphic method developed after 
exposing through a metal mask. What is necessary is just to choose the constmction material of the plating 
resist layer 60 suitably according to the class of plating liquid used for forming a metal membrane 22. What 
is necessary is just to set thickness of the plating resist layer 60 to about 1-30 micrometers. 
[0064] Next, as shown in drawing 7 (B), a metal membrane 22 is formed in the opening 62 of the plating 
resist layer 60 formed in the front face of a base 20 by the wet forming-membranes methods, such as 
electroplating and electroless deposition. 

[0065] The plating bath large [ with which it uses copper pjo^ophosphate and a potassium pyrophosphate as a 
principal component again when the sulfamic acid bath which uses as a principal component the so-called 
Watts bath which uses a nickel sulfate, a nickel chloride, and a way acid as a principal component, nickel 
amiosulfonate, nickel bromide, and a way acid as a plating bath in the case of forming a metal membrane 22 
with electric plating when producing a nickel metal membrane, for example produces a copper metal 
membrane / so-called / PIRO ] and used can be used. Moreover, additives, such as a stress regulator, a 
surface active agent, and a leveling agent, may be included in addition to the above-mentioned principal 
component. 

[0066] As a plating bath in the case of forming a metal membrane 22 by the electroless deposition method 
For example, the bath of the nickel-phosphorus type which used phosphinic acid sodium as the reducing 
agent in the case of the nickel alloy film, Although what is necessary is just to use the bath of the nickel- 
boron type which used hydrogenation boron sodium, dimethylamine borane, etc. as the reducing agent etc., 
in using as an electrode of laminating ceramic electronic parts It is desirable for the amounts of eutectoids, 
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such as P and B, to choose few baths in consideration of a reaction with the ceramic at the time of sintering. 
[0067] Subsequently, as shown in drawing 7 (C), the laminating of the glue line 24 is carried out to the front 
face of the metal membrane 22 formed on the base 20. 

[0068] In order to form a glue line 24 in the front face of a metal membrane 22, a metal membrane 22 is 
immersed into the solution containing the 2nd binder in the base 20 formed in the front face. 
[0069] Subsequently, as shown in drawing 7 (D), the plating resist layer 60 is exfoliated. Consequently, the 
member 30 for a metal membrane imprint by which the metal membrane 22 of a predetermined pattern was 
formed in the front face of a base 20, and the glue line 24 was formed in the front face of said metal 
membrane 22 is obtained. 

[0070] Ceramic green sheet 10a conceming this operation gestalt shown in drawing 7 (E) is manufactured 
through the following processes. 

[0071] First, a dielectric paste is prepared, A dielectric paste consists of an organic solvent system paste 
which kneaded dielectric materials and an organic vehicle and was obtained, or a water soluble solvent 
system paste. 

[0072] As dielectric materials, it is as having mentioned above. An organic vehicle dissolves a binder (the 
1st binder) into an organic solvent, and is as having mentioned above as a binder. Especially as an organic 
solvent, it is not limited but a terpineol, butyl carbitol, an acetone, toluene, etc. are mentioned. Moreover, as 
a water soluble solvent used for a water soluble solvent system paste, the solvent made to dissolve a water- 
soluble binder, a dispersant, etc. in water is used. As an aqueous system binder (the 1st binder), it is as 
having mentioned above. 

[0073] What is necessary is not to limit especially the content of the organic vehicle of the dielectric paste 
mentioned above, but to make the usual content (the 1st binder), for example, a binder, and just to make a 
solvent into about 10 - 50 % of the weight about 1 to 5% of the weight. During a dielectric paste, the 
additive chosen from various dispersants, a plasticizer, a glass frit, an insulator, etc. if needed may contain. 
[0074] Ceramic green sheet 10a shown in drawing 7 (E) is formed possible [ exfoliation ] on a carrier film 
(graphic display abbreviation) with a doctor blade method etc. using this dielectric paste. 
[0075] In the explanation shown below, the case where 1st ceramic Green object 42a shown in drawing 8 
(A) is manufactured with a direct replica method using the member 30 for a metal membrane imprint and 
ceramic green sheet 10a is illustrated. 

[0076] first, as shown in drawing 7 (E), a laminating is carried out so that the glue line 24 of the member 30 
for a metal membrane imprint shown in the front face of ceramic green sheet 1 Oa formed possible 
[ exfoliation ] on the carrier film (graphic display abbreviation) at drawing 5 and drawing 6 may be 
contacted ~ making ~ both — desirable — 30-150 degrees C — more — desirable — the temperature of 50-120 
degrees C — and heating application of pressure is more preferably carried out by the pressure of 0.01 -IMPa 
0.01 to 10 MPa. Consequently, the metal membrane 22 of a predetermined pattern is pasted up on the front 
face of ceramic green sheet 10a good according to an operation of a glue line 24. 

[0077] Subsequently, as shown in drawing 7 (F), a metal membrane 22 (=12a) is imprinted by the front face 
of ceramic green sheet 10a by tearing off a base 20, and 1st ceramic Green object 42a by which pattem 12a 
of the metal membrane used as the 1st intemal electrode layer 12 (refer to drawing 1 ) was formed in the 
front face of 1st ceramic Green object 42a shown in drawing 8 (A), i.e., ceramic green sheet 10a, is 
obtained. 

[0078] 2nd ceramic Green object 42b by which pattem 14a of the metal membrane used as the 2nd intemal 
electrode layer 14 (refer to drawing 1 ) was formed in the front face of 2nd ceramic Green object 42b shown 
in drawing 8 (B), i.e., another ceramic green sheet 10a, can be obtained similarly. 

[0079] An example of the manufactxire approach of the stacked type ceramic condenser 2 conceming the 
manufacture approach book operation gestalt of a stacked type ceramic condenser is explained. A stacked 
type ceramic condenser 2 is manufactured as follows using 1st ceramic Green object 42a shown in drawing 
8 (A), and 2nd ceramic Green object 42b shown in drawing 8 (B). 

[0080] First, the Green chip is obtained by carrying out two or more sheet laminating of 1st ceramic Green 

object 42a and the 2nd ceramic Green object 42b with ceramic green sheet 10a in which the pattem is not 

formed at all if needed, and cutting them along with a cutting plane line 16. 

[0081] Next, debinder processing and baking processing are performed to the Green chip. 

[0082] More preferably, 10-100 degrees C/hour and retention temperature are made into 200-300 degrees C, 

and 5-300 degrees C/hoxir of 150-400 degrees C of holding times are made [ in / although debinder 

processing of the Green chip is performed before baking, when base metal, such as nickel and nickel alloy, 

is included especially in a metal membrane (it becomes intemal electrodes 12 and 14 after baking) / an air 
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ambient atmosphere ] into 5-20 hours for a programming rate for 0.5 to 24 hours. 

[0083] Although what is necessary is just to determine it suitably according to the class of metal membrane, 
when base metal, such as nickel and nickel alloy, is included, as for the firing environments of the Green 
chip, it is desirable to set the oxygen tension of a firing environments to 10-7 - 10-3Pa. If oxygen tension is 
too low, the metal of a metal membrane will cause abnormality sintering and will break off, and when 
oxygen tension is too high, it is in the inclination for a metal membrane to oxidize. Moreover, 1 100-1400 
degrees C of retention temperature at the time of baking are 1200-1380 degrees C more preferably. It is in 
the inclination for ebumation to become inadequate if this retention temperature is too low, for the electrode 
by abnormality sintering of the metal of a metal membrane to break off if retention temperature is too high, 
or for the capacity temperature characteristic to get worse by difiusion of internal electrode construction 
material. 

[0084] It is desirable to make 200-300 degrees C /and the temperature holding time an hour for 1 to 3 hours, 
to make more desirable 50-500 degrees C /of 50-500 degrees C /of cooling rates in 200-300 degrees C/hour 
an hoiir more preferably an hour, for 0,5 to 8 hours, and for a firing environments to make a programming 
rate a reducing atmosphere as baking conditions other than this, and it is desirable to humidify and use the 
mixed gas of nitrogen gas and hydrogen gas as a controlled atmosphere. 

[0085] When it calcinates by the reducing atmosphere, it is desirable to give annealing to the sintered 
compact of a capacitor chip. In the debinder processing, baking, and the annealing process which were 
mentioned above, in order to humidify nitrogen gas and mixed gas, WETTA etc. can be used. As for the 
water temperature in this case, it is desirable to consider as 5-75 degrees C. 

[0086] The capacitor element pack 4 shown in drawing 1 and drawing 2 as mentioned above is obtained. If 
the terminal electrodes 6 and 8 are formed in the both ends of this obtained capacitor element pack 4, a 
stacked type ceramic condenser 2 will be obtained. 

[0087] With the ceramic Green object 42 concerning this operation gestalt, the pyrolysis temperature (Tl) of 
the 1st binder contained in ceramic green sheet 10a and the pyrolysis temperature (T2) of the 2nd binder 
contained in a glue line 24 are chosen so that specific relational expression may be satisfied, and the glue 
line 24 which moreover contains the 2nd binder is constituted firom a compound which does not serve as 
carbon in a pyrolysis process. 

[0088] For this reason, even if it carries out debinder processing using this ceramic Green object 42, there 
are few possibilities that a non lamination may occur between the ceramics and a metal membrane, and there 
are few possibilities of producing structure defects, such as delamination, inside the stacked type ceramic 
condenser 2 after baking. Consequently, lowering of various properties, such as an electrical property, a 
physical property, and a durable property, is not caused in the stacked type ceramic condenser 2 
manufactured. 

[0089] Furthermore, it is forming more preferably 50g or more of metal membranes 22 in the firont face of 
ceramic green sheet 10a by adhesive strength 60g or more, and since a metal membrane 22 is certainly fixed 
to the front face of ceramic green sheet 10a, in case the laminating of the ceramic Green object 42 is carried 
out, there are few possibilities that a location gap and peeling of a metal membrane 22 may arise. 
[0090] Therefore, there are few possibilities that short [ which may be produced by location gap of a metal 
membrane 22 / poor ], and the non lamination which may be produced by peeling of a metal membrane 22 
may occur, consequently the structure defect inside the stacked type ceramic condenser 2 after baking is 
prevented. 

[0091] As mentioned above, although the operation gestalt of this invention has been explained, as for this 
invention, it is needless to say that it can carry out in the mode which becomes various within limits which 
are not limited to such an operation gestalt at all, and do not deviate from the simimary of this invention. 
[0092] For example, although the direct replica method is adopted with the operation gestalt mentioned 
above as an approach of forming pattern 12a of an electrode in the fi-ont face of ceramic green sheet 10a, it 
is not limited to this but the indirect replica method which forms electrode pattem 12a indirectly through 
one or more sorts of medium media may be adopted. The more perfect imprint of electrode pattem 12a is 
attained by using the indirect replica method wWch electrode pattem 12a is not directly imprinted [ replica 
method ] on the fi-ont face of ceramic green sheet 10a, but it imprints [ replica method ] to the medixmi 
medium (graphic display abbreviation) which once has high reinforcement, such as paper, and makes the 
front face of ceramic green sheet 10a imprint said electrode pattem 12a using this. 

[0093] Moreover, although the ceramic condenser of a laminating mold was illustrated as ceramic electronic 
parts with the operation gestalt mentioned above, you may be the thing of the monolayer mold instead of the 
meaning limited to this manufactured by the monolayer of the ceramic Green object of this invention. 
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[0094] 

[Example] Hereafter, although this invention is explained based on a still more detailed example, this 
invention is not limited to these examples. 

[0095] As it was shown in production **** of the member for an example 1 metal-membrane imprint, and 
the following, the member for a metal membrane imprint was produced. 

[0096] The stainless plate was prepared as a base. Subsequently, after insulating the whole surface of one 
Men of this base, the plating resist was formed in the field of another side of a base, and the pattem of the 
predetermined configuration which has opening was formed. As pretreatment to a stainless plate, after 
performing alkali electrolytic degreasing and hydrochloric-acid acid washing, it was immersed in exfoliation 
processing liquid (knickerbockers non the Nihon Kagaku Sangyo make, tuck) for 1 minute, and ******-ized 
processing was performed, 

[0097] Subsequently, the plating resist of this predetermined pattem was inraiersed in the sulfamic acid 
nickel-plating bath in the base formed in one side, and formed the nickel-plating film in opening of a plating 
resist. When the thickness of the nickel-plating film was measured using the fluorescence-X-rays thickness 
gage, it was 0.5 micrometers on the average. 

[0098] In addition, the presentation of a sulfamic acid nickel-plating bath contained nickel 
amiosulfonate:300 g/L, nickel bromide:5 g/L, way acid:30 g/L, and naphthalene disulfon acid sodium (stress 
reducer):0.5 g/L. Plating processing was performed for 6 minutes by the temperature of 50 degrees C, 
pH4.5, and cathode-current-density 0.5 A/dm2. 

[0099] Subsequently, the glue line was formed in the front face of the nickel-plating film by being immersed 
for 1 second into the solution which dissolved the glue line component in toluene so that solid content 
concentration might become 1% beforehand about the stainless plate with which the nickel-plating film of 
this predetermined pattem was formed. When the appearance of a glue line is transparent, is presenting the 
interference color extensively and calculated the thickness from weight augend, it was 0.6 micrometers. The 
presentation of a glue line consisted of A (pyrolysis temperature T2=400 degree C):67 % of the weight of 
acrylic resin as the 2nd binder, and phthalate ester pl£isticizer:33 % of the weight. 

[0100] Subsequently, only the plating resist was removed and the member for a metal membrane imprint 
was obtained. 

[0101] Two or more ceramic Green objects were produced using production of a ceramic Green object, next 
the obtained member for a metal membrane imprint. 

[0102] On the ceramic green sheet with a thickness of 4 micrometers formed on the PET film in the glue 
line side of the obtained member for a metal membrane imprint, after [ of superposition and 50 degree-C- 
0.01 MPa- / 1 minute ] carrying out heating pressure treatment, the stainless plate was pulled apart from the 
front face of a ceramic green sheet, and the ceramic Green object was acquired. 
[0103] In addition, the presentation of a ceramic green sheet was a thing containing the acrylic resin 
(pyrolysis temperature Tl=410 degree C):5 weight section as the 1st binder, the barium titanate:90 weight 
section, and the plasticizer:5 weight section. It was satisfied with this example of the relational expression of 
Tl-T2<20. 

[0104] And on the ceramic green sheet, the metal membrane was imprinted good without a poor imprint. 
When the adhesive strength of the nickel-plating film to a ceramic green sheet was investigated, it was as 
good as 150g, The adhesive strength of the nickel-plating film uses an instantaneous adhesive for the front 
face of the nickel-plating film, pasted up lead wire (phi 1 .2mm) on it, and made the lead wire concerned the 
load load at the time of being the process pulled by part for speed-of-testing:2mm/, and a metal membrane 
separating only the parts of a bond and the nickel-plating film from a ceramic green sheet at a tension tester 
(trade name: MODEL131 ID, product made from AIKOH ENGINEERING). 

[0105] In addition, using thermogravimetric analysis (TG), in the ambient atmosphere in atmospheric air, 
the pyrolysis temperature (Tl, T2) of the 1st and 2nd binders heats [ part / for progranmiing-rate/of 10 
degrees C ] said 1st and 2nd binder component to 600 degrees C, and made it the temperature in the event of 
weight turning into initial masses 100-0 (zero). 

[0106] a ten-sheet laminating and after being stuck by pressure and obtaining the Green chip, debinder 
processing and baking were performed for the production profit **** ceramic Green object of a ceramic 
baking object, and the ceramic baking object was acquired. Debinder processing was performed on the 
conditions of retention temperature:250 degree C, and holding-time: 10 hours a programming-rate:50 degree- 
C/hour in the air ambient atmosphere. Moreover, baking is N2 humidified. +H2 In the mixed-gas ambient 
atmosphere, it carried out on conditions (retention temperature: 1250 degree C, holding-time: 5 hours, and 
cooling rate:300 degree-C/hour) a progranmiing-rate:300 degree-C/hoiir. WETTA which made water 
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temperature 35 degrees C was used for humidification of the controlled atmosphere in the case of baking. 
[0107] The incidence rate of delamination was 0%. 

[0108] The incidence rate of delamination is the value which **(ed) the number of the baking object with 
which delamination was not observed at all by 100, as a result of grinding the side face of 100 ceramic 
baking objects and observing a part for a polished surface overall length with an optical microscope. 
[0109] These results are shown in a table 1 . In addition, the existence of the carbon in the pyrolysis process 
of the glue line containing the 2nd binder was judged by the following approaches. Namely, the existence of 
carbon heats the glue line component which contains [ part / for programming-rate/of 10 degrees C ] said 
2nd binder to 600 degrees C in the ambient atmosphere in atmospheric air using thermogravimetric analysis 
(TG), and checked it visually after cooling. 

[01 10] The ceramic Green object and the ceramic baking object were acquired like the example 1 except 
having constituted the presentation of example 2 glue line from A (pyrolysis temperature T2=400 degree 
C): 100 % of the weight of acrylic resin as the 2nd binder, and having constituted it from acrylic resin 
(pyrolysis temperature Tl=400 degree C) as the 1st binder. It was satisfied with this example of the 
relational expression of Tl-T2<20. 

[0111] When the adhesive strength of the nickel-plating film was investigated using the acquired ceramic 
Green object, it was as good as 60g. The incidence rate of delamination was 5%. These results are shown in 
a table 1 . 

[01 12] The ceramic Green object and the ceramic baking object were acquired like the example 2 except 
having constituted the presentation of example 3 glue line from B (pyrolysis temperature T2=460 degree 
C):100 % of the weight of acrylic resin as the 2nd binder. It was satisfied with this example of the relational 
expression of Tl-T2<20. 

[01 13] When the adhesive strength of the nickel-plating film was investigated using the acquired ceramic 
Green object, it was as good as lOOg. The incidence rate of delamination was 5%. These results are shown 
in a table 1 . 

[01 14] The ceramic Green object and the ceramic baking object were acquired like the example 1 except 
having constituted the presentation of example 4 glue line from C (pyrolysis temperature T2=490 degree 
C):100 % of the weight of butyral system resin as the 2nd binder, and having constituted it from acrylic 
resin (pyrolysis temperature Tl=450 degree C) as the 1st binder. It was satisfied with this example of the 
relational expression of Tl-T2<20. 

[01 15] When the adhesive strength of the nickel-plating film was investigated using the acquired ceramic 
Green object, it was as good as lOOg. The incidence rate of delamination was 0%. These results are shown 
in a table 1 . 

[01 16] The ceramic Green object and the ceramic baking object were acquired like the example 1 except 
having constituted the presentation of example 5 glue line from C (pyrolysis temperature T2=490 degree 
C):67 % of the weight of butyral system resin as the 2nd binder, and phthalate ester plasticizer:33 % of the 
weight, and having constituted it from acrylic resin (pyrolysis temperature T 1=400 degree C) as the 1st 
binder. It was satisfied with this example of the relational expression of Tl-T2<20. 
[01 17] When the adhesive strength of the nickel-plating film was investigated using the acquired ceramic 
Green object, it was as good as 120g. The incidence rate of delamination was 0%. These results are shown 
in a table 1 . 

[01 18] The ceramic Green object and the ceramic baking object were acquired like the example 1 except 
having constituted the presentation of example 6 glue line from D (pyrolysis temperature T2=480 degree 
C):100 % of the weight of butyral system resin as the 2nd binder, and having constituted it from acrylic 
resin (pyrolysis temperature T 1=400 degree C) as the 1st binder. It was satisfied with this example of the 
relational expression of Tl-T2<20. 

[01 19] It was 50g when the adhesive strength of the nickel-plating film was investigated using the acquired 
ceramic Green object. The incidence rate of delamination was 10%. These results are shown in a table 1 . 
[0120] In addition, it is presumed to be what produced peeling of a metal membrane a little according to the 
adhesive strength of the nickel-plating film being low 50g and a little when carrying out the laminating of 
the ceramic Green object that the incidence rate of delamination became 10%. 

[0121] The ceramic Green object and the ceramic baking object were acquired like the example 1 except 
having constituted the presentation of example 7 glue line from E (pyrolysis temperature T2=420 degree 
C):100 % of the weight of ethyl cellulose as the 2nd binder, and having constituted it from acrylic resin 
(pyrolysis temperature T 1=400 degree C) as the 1st binder. It was satisfied with this example of the 
relational expression ofTl-T2<20. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_webcgi_ejje 6/24/2005 



JP,2002-260954,A [DETAILED DESCRIPTION] 



Page 10 of 11 



[0122] When the adhesive strength of the nickel-plating film was investigated using the acquired ceramic 
Green object, it was as good as 70g. The incidence rate of delamination was 5%. These results are shown in 
a table 1 . 

[0123] The ceramic Green object and the ceramic baking object were acquired like the example 1 except 
having constituted the presentation of example of comparison 1 glue line from F (pyrolysis temperature 
T2=380 degree C):80 % of the weight of acrylic resin as the 2nd binder, and phthalate ester plasticizer:20 % 
of the weight. 

[0124] It was not satisfied with this example of the relational expression of Tl-T2<20. Moreover, it was 40g 
when the adhesive strength of the nickel-plating film was investigated using the acquired ceramic Green 
object. The incidence rate of delamination was 90%. These results are shown in a table 1 . 
[0125] In addition, it is presimied that a non lamination occurs between a ceramic green sheet and a metal 
membrane, and it is because peeling of a metal membreme was produced according to 40g and a low thing in 
case the adhesive strength of the nickel-plating film carries out the laminating of the ceramic Green object 
that the incidence rate of delamination became very high with 90% when Tl and T2 did not satisfy the 
above-mentioned relational expression, 

[0126] The ceramic Green object and the ceramic baking object were acquired like the example 1 except 
having constituted the presentation of example of comparison 2 glue line from F (pyrolysis temperature 
T2=380 degree C):67 % of the weight of acrylic resin as the 2nd binder, and phthalate ester plasticizer:33 % 
of the weight, and having constituted it from acrylic resin (pyrolysis temperature T 1=400 degree C) as the 
1 st binder. 

[0127] It was not satisfied with this example of the relational expression of Tl-T2<20. Moreover, it was 80g 
when the adhesive strength of the nickel-plating film was investigated using the acquired ceramic Green 
object. The incidence rate of delamination was 70%. These results are shown in a table 1. 
[0128] In addition, it is presumed to be because for peeling of a metal membrane to have been produced, in 
case a non lamination occurs between a ceramic green sheet and a metal membrane, consequently the 
laminating of the ceramic Green object is carried out that the incidence rate of delamination became high 
with 70% when Tl and T2 did not satisfy the above-mentioned relational expression. 
[0129] The ceramic Green object and the ceramic baking object were acquired like the example 1 except 
having constituted the presentation of example of comparison 3 glue line from G (more than pyrolysis 
temperature T2=600 degree C):67 % of the weight of phenol system resin as the 2nd binder, and phthalate 
ester plasticizer:33 % of the weight, and having constituted it from acrylic resin (pyrolysis temperature 
Tl=400 degree C) as the 1st binder. 

[0130] It was satisfied with this example of the relational expression of Tl-T2<20. Moreover, it was 120g 
when the adhesive strength of the nickel-plating film was investigated using the acquired ceramic Green 
object. Moreover, when the existence of carbon was investigated about the glue line containing the 2nd 
binder using thermogravimetric analysis (TG), soot-like carbon was observed visually. The incidence rate of 
delamination was 95%. These results are shown in a table 1 . 

[013 1] In addition, it is presumed to be because for the non lamination to have occurred between the 
ceramic layer and the metal membrane that the incidence rate of delamination became very high wifli 95% 
when the glue line containing the 2nd binder remained as carbon between the debinder process and the 
baking process. 

[0132] The ceramic Green object and the ceramic baking object were acquired like the example 1 except 
having constituted the presentation of example of comparison 4 glue line from H (pyrolysis temperature 
T2=360 degree C):67 % of the weight of acrylic resin as the 2nd binder, and phthalate ester plasticizer:33 % 
of the weight, and having constituted it from acrylic resin (pyrolysis temperature T 1=400 degree C) as the 
1 st binder. 

[0133] It was not satisfied with this example of the relational expression of Tl-T2<20. Moreover, it was 

lOOg when the adhesive strength of the nickel-plating film was investigated using the acquired ceramic 

Green object. The incidence rate of delamination was 70%. These results are shown in a table 1. 

[0134] In addition, it is presumed to be because for peeling of a metal membrane to have been produced, in 

case a non lamination occurs between a ceramic green sheet and a metal membrane, consequently the 

laminating of the ceramic Green object is carried out that the incidence rate of delamination became high 

with 70% when Tl and T2 did not satisfy the above-mentioned relational expression. 

[0135] Example of comparison 5 glue line was not made to intervene, but the ceramic Green object and the 

ceramic baking object were acquired like the example 1 except having constituted from acrylic resin 

(pyrolysis temperature T 1=400 degree C) as the 1st binder. 
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[0136] It was 30g when the adhesive strength of the nickel-plating film was investigated using the acquired 

ceramic Green object. The incidence rate of delamination was 95%. These results are shown in a table 1 . 

[0137] In addition, it is presumed that it is because peeling of a metal membrane was produced according to 

30g and a low thing in case the adhesive strength of the nickel-plating film carries out the laminating of the 

ceramic Green object that the incidence rate of delamination became very high with 95%. 

[0138] 
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[0139] 

[Effect of the Invention] As explained above, according to this invention, the meinufacture approach of 
ceramic electronic parts, such as ceramic Green objects, such as the Green chip with few possibilities of 
producing a structure defect after baking, and a stacked type ceramic condenser using this, can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by tbo use of this translation. 

3. In the drawings, any words are not translated. 
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